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Repo*t of an
=**ua er Survey

PEMNSALT CHEHI 4L CORPCRATION
Al Cutfalls lo. 820298
Final Order of Abaterent No. 1994 &
NFDES Permit ho. M10002381
Wayre County
wyanuotte, Michigan
August 17-18, 1981

Jaded pa|oAdal

sastosatar menitoring was performed during one twenty-four hour survey
ta ting Monday, Nde5» i7, 19381.

esuits of tnis survey met the limitations in the facility's Final

el g 10492
SpeNl, 0L s PP,

Tne Suv.cy resulss are comnare ed to the seif-monitoring results reported
in 're ”u”"‘" o perating R mort for August, 1981. These results
hly witn tna following exceptions. The company reparted ruch
r susrended sclids end chlorides and a lower COD cencen-
21052 (006). The company also reportad generally lower
cen '}ﬂ:§.~111!0n5 at outfalis £20223 (G05), 8201233 (003), and

Crabie 3

tration gt

ste <red

cd at outfalls 821028 (008}, 820223
Y33 (k3 :

(061), and 620409 (intake), for
of araiysti rasults compare reasorabiy, with the
sxcertions., ny teu a creater suspended solids con-
1ower CCD concentration at outfall £21038 (036). Armonia
ztinns reported by the company are qenerally less than those
'1‘uh4tﬂtil Protection Bureau Laboratcry, especiaily outfail
yTakle 4).

Jdts of this sarvey eve also compared to the resuits of tne pre-
verformed 7-7-80. This comparison shows a reducticn in COD and
C ) t:ops at cutfall 821058 (N26) and a reduction in the suspended
soiids concantration at outfall £20223 (005) (Table I).

ent, No. 1964 inciudes a (00 loading limitation for
.nes were collected for COD analyses at outfall 005
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during the survey Lut an interference was encountered in tre anal/ses
resulted in no obtainable values. The source of this intarferonce w
chlorides concentratior which averaged approximately 9,000 ma/l in =
posite and two individual uvab samples. btandard HMethods (APHA, 14tn
1975, pg. 552) states that "As a generai ule, CLD cannot be measured
in samples containing rore th a9 2,000 rr/l ch]or des,” HMetnods for
Analysis of Water and Wastes (EPA 600-4-79-029, 1973) présents 2 ratt
determination of (0O concentrations in saline waters. This rethed ut
mercuric sulfate to connlex the chlorides present however it is lin 1:
high level COD concentrations, greater tuen 250 mz/l, The company has
this method for their use by first deteriining the chloridas 'c.‘engrah1v
tie sample and setting up a "salt interference Llank" made up of distilled
water and the chlorides concentration found in the sampie. The sarpTe ari
the blank are then both analyzed for L0D, utilizing mercuric s.ifate ic
the chlorides concenirations., The Llank COD is tnen subtrected from
CU3. This procedure resulted in a necative COD value being recortec
duplicate nrab sampie con negative (0D va

risenin Tabdied. W
for four of thirteen sz pies reported in the comreny's Ausust, 1331
Eavironmental Protecticn Bureau (EPB) Laboratory personnel con‘end that cc
parison of the Total Orgcanic Carbon (7OC) concentrations indicate CGD concen-
trations up %o two orders of magnitude below the 259 mg/1 necessary to u:z the
mercuric sulfate methad (i.e. T0C's approximeteiv 2.0 ma/i). [t is tne oninion
of the EP5 Laboratory perscanel that the TOC corncentrations are 3 mulh more
reliable indication of oxygen demand in this situation.

Plant Processes

The Pennwalt Chemicel Corporaticn in Wyandotte manufactures craanic and
incraanic chemicals in two senarate, but adﬂarert plants. The inorgarics (east)
plant produces chlcrine, caustic sode, Terric chioride, avroniu- chluri
muriatic acid from sait trine, scrap iron, ammonia, and ciher rew rac <.
The organics {west) plant produces about 100 different orcanic compourds, cniefl;
alkylamines and rutber industry chemicals from armenia, atcohols ang otier ¢
raterials. Plant layout diagrems for tne East and Yest plants are given ir
Figures 1 and 2, respectively. A process schematic for the fast plant is ziven
in Figure 3.

Production at toth plants was considered normal during the servey.
plants cparate 24 hrs/dav, 7 cays/wk. The inorganic plant esploys absut
pecple and the organic piant about 250 pecple.

Water Suppiy, Wastewster & Treatment

All process and cociing water uwsed in both plants is obtained throucn an
intake on tne Trenton Chanrel of the Detroit River. The south intake (827393
also services the Cetroit Edison-Pennwait Plant in the fast comniex. Intazwa
screcn backwash is discnerged to tne Detroit Edison outfall. W intak:
cnlorinated on a continuous basis during the summer months cniy, begin.
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early May. The corpany uses an average of 77 kg/day (170 1bs/day) of chlorine
to treat 15,000 ﬂ‘/oay {39 MGD) of intake water. The company also maintains
tre north intake (820412) on a back-up basis.

D0 2stic water is supplied by the City of Detroit. All sanitary wastes
are discharged to the Detroit sanitary sewer system.

A1l process and cooling waters from the organics (Mest) plant is treated

ults are found the batch is bled into the system or hauled away for

: n. Fcilcwing a third pond these wastes are mixed with other proc2ss
tne pi is adjusted and they are discnarged to Pond 4. The cocling water,
rises 557 cf the total flow, is mixed with the effluent from Pond §.
treatrent provided by this set-up includes equalization of siug lcads,
oil skirming, and pH adjustment as necessary using sulfuric acid or
Effluent fro~ Pond 4 and cooling water are discharged to Mongaugon
outfall €21088 (006).

as depicted in Figure 2. Pond 1 receives wastes from the pilot piant cperation.
Frenzlic wastes are batch dxscharged from a sump te Pond 2 for equalization of
lcacinas from the piant. Tne sump is tested prior to discharge to the pond,

Seal water from the ligquid fervic pumps, water from the chlorine cell room
s. wash wata~ from the evaporators, wash water from the tank rocm and back
~ two of tne filters used to filter caustic are discharged via outfell

(333). Tne cnrbined waste streams are provided settling in cne of two
lagoons. Follcwing continuous pH adiustment with carpon dioxide, sul-
ciz or caustic, if necessary, the wastewater is monitored and enters a
Cuunty Orain pricr to entering the Detroit River. The lagoon whichk is not
3 used for settling is dredaed and the <oiids disposed of by deep well in-

n. The lacoon nct in use is also used to receive any wastewater cererated
ne reslacerent of tne asbestoes diaphram filters in the chlorine cell rrom.

m

L SO N A

- DM ¢

intc tne wayne Co,nty Drain lo. 5, to the Detroit Rlver

:" 11 820190 (0G2) discharges cooling water from the barametric condensers
ine cell room, rinse wall from sodium hydroxide storace tanks, flue zas
ter, sulfuric acid tank cooling water and vard drainage. About 33
stevater originates from the barometric condensers. The pH of the waste-

Wor-coatact cooling water from tne chlorine liquidation process is discrarged
witrout treatment via outfall 820224 (C01) to a storm sewer to the Detroit River.

s adjusted using cardon dioxide, sulfuric acid or caustic prior to discharge.

e

Survey Procedure

The flows and samples were obtained as foliows:

Outfall Flow Heasurement Sanpling Mathods

821028 (006)
Organics Plant
Discharge

820223 (0C5) Company HOR Automatic air activated sempl
Incrganics Plant + individual grabs.
Process Discharge

Company installed 278.25 inch,
broadcrested weir, with a staff
installed water level recorder.

+ individual grabs

820132 (003) Company totalizer Automatic air activeted sarpl
Incrganics Plant Cool- + individual crabs

ing Water Discharge
820190 (002) Company totalizer Automatic air activated sarp!

inorganics Plant Cool-
ing Mater Discharge

820224 (C11)
Inorganics Plant Cool-
ing Water Discharge

+ individual aqrabs.

Company MOR Individual grabs.

820409 (South Intake) None Subrergible sampler + individual
Ggrabs.
820238 {00C) -- Suj.cf‘cutfa’
Total Chiorides 823193 (303},
Loading and £20225 |
h water level recorder prov1des a continuous accourt cf the iicuid level or
head above the crest of a weir. A head versus time grapn is cdtained for the
duration of the survey period. The total volume of wastewater over the weir durina

the survey period is computed from the graph.

An automatic sampier composites samples at timed intervals. Sarples ray te
proporticnal to the instantanecus flow over the weir.

A submergible sampler obtains samples at a continuous rate

Extractable organic and sulfide composite samples are coliected by the grab
composite method.

A grab composite consists of a series of individual grabs com
sample.

sited into on2

An individual grab is a single instantanecus sampie.

Samples were analyzed by the Environmental Protection Bureau Laboratories
located in Lansing.

Samples were preserved according to Table 6. The recults of tne nhysicai,
chemical and bacteriolcgical analyses are presented in Tables 1 & 2. Letter coces
for laboratory results are defined in Table 6.

Automatic air activated serpler

er

er
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Pennwalt Chemical Corporation -

VED

. Table 2 Analyses of qrab samples.

Hcsidua‘.] Susp. Diss.
_Date  Time _T“'“I)_-_]A _“H] Chlorine  solids solids
£ L3 ma/l mg/1 mq/)
521085 (006)
8-T7-81 1700 29.0 Tk U -- --
8-17-81 1535 29.5 7.6 U 13 140
8-18-81 0730 26.5 A U 12 170
8-18-81 1315 30.0 7.0 U 12 170
3 {005)
81 1345 25.5 8.1 0.3 - --
21l 26,5 8.0 ] 4 17,060
0805 24.0 8.0 U 5 19,000
820193 (003)
B-17-8Y 27222 26.5 8.2 U 15 160
8-18-61 0920 26.5 Y. U 18 180
820190 (002)
8-17-81 2200 30.0 8.2 U 15 140
8-18-81 0850 30.0 7.8 U 19 160
820224 (001)
8-17-81 2235 24.0 739 ] 13 360
8-18-81 0910 4.0 7.6 U 17 140
820409 (Intake)
3-17-61 2140 21.5 7.9 -- 10 200
8-18-81 0835 22.0 7.8 -- i 140

1 - Values determinad in the field at time of

sampling,
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“ma/l
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Jable 2 (continued)
5y Un-iomized
Ammionial  Kjeldahl Tntal Alkalinity Hardness  OKG 086G

Date Time (a5 Hi13)  nitregen  phosphorus-P o Chlorides  (as €aC03) (as CaCO3) [.R.  Grav.  Phenol  ca
RO R T wa/l g/ mg /1 i/l VAl wg/T  mq/l uc /1 uq,
821008 (0N6)

BI7-6T 1403y 0.016 Jad 0.07 12.7 78 100 <1 e 45 1A < 20

8-18-81 0720 0.013 s 0.05 18.9 78 100 €3 £ 2 9 N < 20
. 8-18-81 1315 0.016 1.8 0.08 20. 79 100 <59 <2 12 NA < 20

820223 1_00_53_2_

8=17-8T 2121 .- 0.75 0.03 8,600 1,980 50 e ) L 5 1A < 20

8-18-81 (805 -- 0.72 0.04 10,000 1,370 45 3 £l < 2 NA < 20

820193 (003

8V7-8T 22 -- 0.58 0.06 26. - - £ <2 4 NA .-

8-18-81 0920 -- 0.62 0.12 28. - -~ % e 7 HA - ‘:o

820190 (002)

8-17-87 2200 -- 0.54 0.04 gs 81 - <1 <2 7 NA --

8-18-81 0850 -- 0.61 0.06 2l 84 - 2l <2 4 NA .-

820224 (00i)

-17- 35 -- 0.52 0.05 12 31 100 <} -2 6 NA -
8-18-81 0910 -- 0.48 0.06 13.9 87 106 <] % & 5 NA --
820409 (Intake
Bf‘l'm‘“li_?ﬂ'f)_)' - -~ - 11.8 - - .- -- .- --
8-18-81 0835 -- - -- 11.9 - - - -- - -
2 - Unionized ammonie concentrations are calculated from temperature, pH, and, amsonia values, the formula is given

‘ ; in Table .
Pennwalt Chemical Corporation - Wyandotte
Table 2 (continued)
Total Total Total Total Total Total

Date Time chromium copper nickel lead zinc iron

ug/1 ug/1 ug/1 uq/1 ug/1 ug/1
£21088 (00G)
8-17-81 1535 < 50 50 < 50 < 50 < 50 450
8-18-81 0730 < 58 45 < 50 < 50 < 50 570
8-18-81 1315 < 50 35 < 50 < 50 100 470
820223 (005)

-17-817 2321 < 50 100 < 50 < 50 < 50 166
8-18-81 0805 <50 100 < 50 < 50 < 50 85
820163 (C03)

817-81 2222 - 10 -- <5 -- --
8-18-81 0920 .- 1 -- 6 - -
820190 {0N02)
8-17-81 2200 . -- s <5 & is y
. B-18-81 0850 -- -- - <5 e e =
i

Purgeable Halocarbons Scan

Total
Other Aromatic
1,2-Dichloro- 1,2-Dichloro~ Puraeable Amines
propane Chloroform ethane Halocarbons {as Aniline)
821082 (006) iy o i Vo
B17-81 1535 3 U U ] < 100
8-18-81 0730 2 U U u < 100
8-18-81 1315 2 U ] u < 100
620223 (005)
37T 2 u ) 4 U --
8-16-61 0805 ] 7 4 ] -
820409 (Intake)
CB-17-8T Q180 3 u 3 u -
8-18-81 0835 &+ y [ U .-
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Tanle 3 Comparison o1

Paramcter (Unit)

BZI0MY (006)
Flow (M37day)
CODg (kq/day)
COD (ma/1)

Total susp. sol.-Net {kq/day)
Chiorides-Net (kq/day)
Ammonia (uniowized) (/1)
Total residual chlorine (mq/1)
Phenol (ug/1)

(ka/day)
Sulfide (mg/1)

Total zinc (ug/1)

0il & Grease (visual)
(mg/1)

Temperature (°C)
pH (S.U.)

1 - Survey results are for the composite sample.

survey recults

©r3

To obtain MGD multiply M3/day by 0.0002642
To ohtain 1bs/day multiply ka/day by 2.205

tion - wyndo*

Table 3 (continued)

820223 (005)
Flow (1M3/day)
cob
Total susp. solids (mq/1)
(ka/day)
Chlorides (mg/1)
Ammonia nitrogen-N (mg/1)
Total residual chlorine (mq/1)
Total lead (ug/1)
(kg/day)
0i1 & Grease (visual)
(mg/1)

Temperature (°C)

PH (S.U.)

laded pajoAdal
with the facility's Final Grder and .I nthly Opervating Report,
Final @ Lll v Lipitetions Autust Monihly Operating Report ~  Sur.
Monti? iy Houthly Monthly
Aver .n_w Mt tim fveraqe Pl b Ha17-81 #-18-11
-- .- 11,000 35,000 32,000 32,000 26,600
661 906/ 269 355 - 221 290
.- - 9 30 -- 0 26 (19, 2\
30)
173 259 0 0 - - 1,681 190
.- 2,000 0 317 -- 0 200
- 0.2 0.029 0.197 0.017 -- (0.016, 0.013,
0.016)
-- 0.5 0.07 0.90 0.00 -- (u, U, U, V)
-- 200 22 50 - 20 24 (45, 9, 1z
- 4.5 0.707 1.56 -- 0.649 0.64
-- -- 0 0 -- -- 0.02 (<6.02,
0.02, -0.02)
-- 1,900 43 n -- -- < 50 (<50, <50,
100)
- - 0 0 0 -
Quantitative analysis .- - -- -- (2, <25 <2)
not required
28 31 28 (29.0, 29.5, 26.5, 30.0)
- - - max. 9.4 8.9 7.6 (7152 1.6:55;
. min. 6.7 6.7 7.4 7.6) A
Monthly
Minimum
not <6.0 nor -9.5 -
907 of time -- 100 100 100 -
not <6.0 nor <i5.0 -
100% of time .- 100 100 190 --
Girab sample ranges are shown in parentheses ( ¥
Pennwalt Chemical Corporation - Wyandotte
Final Order Linitations Aunust Monthly Operating Renort _Survey Resuits!
“Monthly Daily Menthly tonthly
Average Maxinum Averane Maximun 8-17-81 8-18-81
-- -- 5,300 6,800 4,900 4,900 4,900
-- 821 74.8 249 137 -- INT
35 70 21 94 26 23 <4 (<4,05)
212 425 13 532.9 128 110 @ 2.
- - 7 683 12,060 - 6,517 8,300 (8,609; 10,0
1.0 b 0.19 0.56 -- 0.1 @.36-10.28, /0.38"
1.0 1.5 0.04 0.43 6.43 9.0 (0.3, U, ¥)
160 200 8 10 -- - < 50 (<50, (50)
0.6 1.2 0.045 0.054 - - 0.2
== .- 0 0 0 0 --
Quantitative Analysis -- -- -~ - sty
not required
-- -- 29 32 - * 130 {25.5, 26.5,
24.0)
-- - -- max. 9.8 8.5 8.3 {8.1, 8.6, 8
min, 5.6 7.8 5.6
Monthly
Minimum
not <6.0 nor -9.5 - .
90% of time 99.7 100 95.9 --
not <5.0 nor -10.0 -
957 of time 100 100 100 .-
not <3.0 nor -11.0 -
100% of time 100 100 100 dim

? « Survey results are for the ¢

composite sample,

To obtain NGD multiply M3/day by 0. an”M’
To obtain 1bs/day wultiply ka/Zday by 2.205

Grab sample ranoes are shown in parentheses ( 1
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Parameter (init)

820193 (003)
Flow (M3/day)

Total susp. solids (kg/day)

Chlorides {(mg/1)

Pennwall Chemical Corporation - Myaswrdotte

Ammonia nitiogen=N (ng/1)

Total residual chlorine (mu/1)
Total copper (Cu) (uq/1)
Total lead ("l)) (L()/\i.ly)

0i1 & Grease (visual)
(mg/1)

Temperature (°C)
pht (S.U.)

1 - Survey results are for the composite sample.

To obtain MGD muitiply M3/day by 0.0002642
To obtain 1bs/day multiply kg/day by 2.205

(centinued)

Parameter (Unit)

820190 ‘0N2)
Flow (M3/day)
con (mg/1)

Total susp. solids (kg/day)

Chlorides (ma/1l)

Ammonia nitrogen-N (mg/1)

Total residual chlorine (mg/1)
Total lead (Pb) (kg/day)
0i1 & Grease (visual)

(mg/1)

Temperature (°C)
pH (S.U.)

1 - Survey results are for the composite sample,

To obtain M50 wultiply Mi/day by 0.0002642
To obtain 1Ls/day rultiply kq/day by 2.205

% Jaded pajoAdel
Final Order Linitations ___Augqust NMonthly Operating Peport —  Surye,
THontnly T T baily Honthly Munthly
Average  Maxiowe  Average  Maximum  8-17-R1  8-18-8)
.- - 22,000 23,000 21,000 20,000 20,300
1,481 2,963 353 741.5 361 320. 400
- -- 48 73 -- 36 aB A2 s
3 5 0.09 0.60 . 0.00 0.34 (0.311S
0,234
%0 % 0.07 0.21 0.00 0.00 (t, V)
- 1,000 16 43 e -- 13- 419, 11)
0.45 0.9 0.23 0.23 -- v < 0.1
- - 0 0 0 0 --
Quantitative Analysis - -- - -- (<2, <2)
not required
- -- 28 29 -- 29 {26.5, 20:5)
- - -- max. 11.1 - 8.9 8.5 (B2, 7.7)
min. 2.9 &3 7.9 :
Monthly r
Mininum
not <6.0 nor >9.5 -
90% of time 96.7 100 100 --
not <6.0 nor >11.0 -
99% of time 97.0 100 100 --
not <2.0 nor ~11.0 -
100% of time 99.7 100 100 --
Grab sample ranges are shown in parentheses ( ).
Pennwalt Chemical Corporaticn - Wyandotte
Final Order Limitations Auqust Monthly Operating Report Survey Re:,y_]f;s_"
“Honthly Daily Monthly Monthly
Average Maximum Average Max imum 3-17-81 8-18-81
-- - 72,300 76,500 73,100 76,500 72,900
- -- 18 47 19 " Dos 8 (10, 10)
4,103 8,206 2,017 6,513 805.4 3,509 1.100
- - 26 35 -- 26 22, ka3 S
1.4 2.3 0.09 0.49 -~ 0.00 0.29 (0.29,
0.28)
1.0 - 0.21 0.83 0.00 0.00 (u, V)
0.6 1.28 0.526 0.535 - - < 0.4
-- - 0 0 0 0 --
Quantitative Analysis - -- -- - (<2, <2)
not required
- - 33 37 34 34 (30.0, 30.0
-- - - max. 10.9 S 8.8 8.8 (8.2, 7.8)
min. 6.4 8.1 7.8
Monthly
Minimum
not <6.0 nor »9.5 -
907 of time 96.0 100 100 --
not <5.0 nor -10.0 -
95% of time 98.8 100 100 --
not <3.0 nor -11.0 -
99% of time 100 100 100 --
not <2.0 nor »12.0 -
100% of time 100 100 100 -~
Grab sample ranacs are shown in parentheses ( ).
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Tnt:lo‘ii {cont inued)

< -
N m“!;'alm“tau?lhj_nﬂo At Final Grder |imitations Auaust Monthly Operat natlnn pﬂ‘rﬁ"om Survey .
TMonthly Taily Moty Montnly
Average Hax Average Max imum 8-17-81 8-18-81
820224 (001)
Flow (M3/day) -- - 8,700 10,000 7,900 7,3€0
cob (mg/1) -- .- 0 8 -- - 8, 6)
Total susp. solids (mg/1) .- -- 20 24 . - 13,153
Chlorides (my/1) .. an 19 23 -e 18 12.2, 13.9
Amnonia nitrogen-N (ma/1) - .- 0.21 T 0.49 .- 0.18 0.22, 0.23
Tota) Residual Cnlorine (mg/1) - .- 0.04 0.15 .s -- (u, U)
0il & Grease (visual) .- -- 0 0 0 0
(mg/1) Quantitative Analysis .- - - .- (<2, <2)
not required :
Temperature (°C) -- - 24 25 -- - (24, 25)
pH (5.U.) not <6.0 nor 9.0 -~ max. 8.6 - 8.6 (7.7, 7.6) .
min, 8.1 '
820293 (000)
Thiorides (kg/day) -- 227,000 44,030 85,990 -~ 34,850 43,0007

1 - Survey results are for the composite sample. Grab sample ranges are shown in parentheses (

2 - Sum of chlorides loadings from outfalls 820223 (005), 820193 (003), 820190 (NN2), and 820224 (00])
The loading for outfall 001 was calculated from the aritimetic mean of two individual qrab samples
and the arithmetic mean of the flows reported on the company's MOR for the survey dates.

To obtain MGD multiply 13 /day by 0.0002642
To obtain 1bs/day multiply kg/day by 2.205
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Freservative
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10 drops conc. 1i2504/250 m1 (to pH <Z).

2 ml 1:1 HN03/250 ml1 (to pH <2).
10 drops conc. H2S04/250 m1 (to ph <2).
10 drops M ZnAc/259 ml.

Dechlorinated (if needad) with sodium thiosulfate
(1 darop 0.141 N/mg/1 C12/250 m1).

d to 4°C and preserved upon collection and chain of custcdy

ethcd has not yet been approved by laboratory.

encountered during analysis resulted in nc cbtainab

100

Vil /

value.

where exp.= 0.09018 + 27

29.92
+ qo/mxn.vu (TT5¢

cy+273.15)" ™

unionized ammonia (as li3) multiply unicnized ammonia(as ) by 17/14.
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logical Analyses by:

v

David Yanochko, Environmental Enaineer
L.J. MNcDonald, Water Quality Investicator
Richard Irvin, Water Quality Technician

Robert Heineman, Manager--Energy-Environmental
Control

gEnvircnrental Protection Bur2au Laboratory

Environmental Protection Bureau Laboratory

David Yanochko

L.J. McDonald

Pocint Source Studies Section
Environmental Services bLivision
Environmental Protection Cureau
Michigan Dept. of Natural Resources
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Figure 3 Pennwalt Co:poration - East Plant

Process Flow Diagram
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